A 74-year-old Japanese man with scrub typhus presented without the typical symptomof high fever and subsequently developed the complication of acute respiratory distress syndrome. It was suspected that exposure occurred at the river side of Kinugawa, Tochigi Prefecture, Japan. His body temperature was below 38.0°C. After intensive supportive care and minocycline therapy, he dramatically recovered. With the increase in popularity of outdoor recreation, scrub typhus can be found in clinics all over Japan. Physicians should therefore be aware of the manifestations of the disease and the necessity of early treatment in suspected cases. (Internal Medicine 41: 667-670, 2002) 
Introduction
Scrub typhus, a mite-transmitted infection caused by Orientia tsutsugamushi, is a disease endemic to Japan (1) (2) (3) . This includes the area around the Kinugawa River, in Tochigi Prefecture (4) . Japanese physicians are obligated to report scrub typhus to the local health department office, and about 500 cases are identified annually in Japan (5) . Most cases of scrub typhus are sensitive to antimicrobial therapy such as tetracycline, minocycline, doxycycline or chloramphenicol. However, if diagnosis is delayed, it can result in serious complications, such as acute respiratory distress syndrome, acute renal failure, myocarditis with septic shock, seizure due to meningoencephalitis (6) and sometimes death (7) . Here, we report a case of scrub typhus with acute respiratory distress syndrome. The patient, initially misdiagnosed, presented with two of the typical clinical manifestations, eschar and rash, but without the third symptom of high fever.
Case Report
A 74-year-old Japanese man was transferred to our hospital via emergency ambulance from a local hospital on November 9, 2000, for progressive dyspnea associated with a skin rash. The patient, a retired business man, spent weekendspiloting a radio-controlled airplane by the river side of Kinugawa, Utsunomiya-shi, Japan. On October 28, he noticed an itching skin eruption on his left leg, but did not rememberan episode of tickbite. On November 1, the rash became generalized and he experienced difficulty walking due to dizziness and arthralgia. On November 2, he was admitted to a local hospital where toxicoderma or viral infection of unknownetiology was suspected. Fosfomycin (FOM, 1.0 g/day) was started, however his condition worsened. Hewas referred to us following the gradual development of appetite loss and dyspnea. On arrival at our hospital he was conscious and alert. He showed severe dyspnea resulting in admission to the intensive care unit. The admission vitals were as follows; temperature 36.4°C, blood pressure, 130/80 mmHg, and respiratory rate 35 times/min. There was left inguinal lymphoadenopathy, and decreased breath sounds on the right side of the chest. Askin rash, with a 1-cm black-crusted shallow ulcer on his left leg with escharlike appearance (Fig. 1) He had hypoxemia (Table 1) . A chest radiograph ( Fig. 2) showed unilateral groundglass opacity in the right lung field. Chest computed tomographyon admission showedbilateral consolidation in the dorsal area dominant in the right lung field, with a groundglass opacity in the middle lobe of lung field ( did not improve his respiratory condition (arterial O2 saturation 89%). He was intubated and placed on mechanical ventilation. The lung injury score was 3, where severe lung injury in acute respiratory distress syndrome(ARDS)is a score over 2.5, and a tentative diagnosis of ARDSdue to scrub typhus (tsutsugamushi disease) and with bacterial pneumonia was made. Minocyclin 200 mg/day and Meropenem 1 g/day were started. By the 4th day after admission his respiratory condition dramatically improved and he was extubated. Weil-Felix test of the serum obtained at the admission (OXKx40; borderline-positive, 0X19 xlO; negative, 0X2 <xlO; negative) suggested tsutsugamushi disease. Elevation of the serum antibody titer for Orientia tsutsugamushi strains, primarily Karp strain, Figure 1 . A skin rash, with a 1-cm black-crusted shallow ulcer on the left leg with eschar-like appearance, is a typical manifestation of scrub typhus.
supported the diagnosis of scrub typhus (tsutsugamushi disease) ( Table 2) . He was discharged from our ward on day 40 and referred for surgical treatment of a 4-cm liver tumor (hepatocellar carcinoma) that was discovered during routine (9) . In contrast, this case was not accompanied by high fever. Our patient had liver cancer that was incidentally discovered during his admission and it was not clear if the tumor was masking the manifestation of fever. Cases mayhave been misdiagnosed if the unique symptoms of scrub typhus; eschar, fever and rash were not present. Absence of typical eschar resulting from a tick bite of Leptotrombiumspp. whichtransmits O. tsutsugamushi, and rash were reported to be muchmore common in 10to 15% of cases (6, 9) . Scrub typhus is confined to a definite geographic region in the world. Classically, scrub typhus in Japan was recognized as a sporadic infection of the summerseason transmitted by L. Akamushi which was restricted to local areas such as Yamagata, Akita, Niigata and Toyama Prefectures (2, 3). However, the endemic area of the tsutsugamushi triangle extends from far eastern Russia in the north, to northern Australia in the south and to Pakistan and Afghanistan in the west (1) . This covers the entire area of Japan. The recent increase of the disease, socalled "new type of tsutsugamushi disease" is caused by a new antigenic type of Orientia, transmitted by a new type of vectors such as L. scutellare and L. pallidum. In addition, with an increased popularity in outdoor recreation and with the development of highways, cases of scrub typhus are currently found all over Japan. For example, Kitahama et al (10) reported a case found in Hokkaido infected by mountain climbing in the Republic of Korea. Anda seroepidemiological survey in the United States Marine Corps suggested the prevalence of the disease in Okinawa (1 1). Therefore Japanese physicians, even those whoare not in the endemic rural areas, mayencounter the disease and should be aware of the symptomsand the prevalence. Most cases of scrub typhus are sensitive to antimicrobial therapy such as tetracycline, minocycline, doxycycline and chloramphenicol. However, if not appropriately diagnosed and treated, it causes serious complications including ARDSas in this case. Other serious complications include meningitis, liver and renal dysfunction, and disseminated intravascular coagulopathy which leads to severe multiple organ dysfunction syndrome (6, 7) . Currently some data suggest that a new type of scrub typhus may not be diagnosed using the present serological tests. Ogawaet al currently reviewed 416 cases of Japanese patients with scrub typhus reported in 1998 (5). They found that the three major clinical symptomsfor scrub typhus presented in approximately one-half of the patients who had negative laboratory results.
One of the serious complications of scrub typhus that has been reported is ARDS. Tsay and Chang (6) reported 5 ARDS in 33 cases of serious complications with scrub typhus. This suggests that ARDSis not a rare condition. Choi et al (12) reported that radiography demonstrated abnormalities in 54/ 75 (72%) patients. The most frequent findings were parenchymal abnormalities, with lower lung predilection, including bilateral reticulonodular opacities, ground-glass opacities, consolidation, septal lines and hilar lymphnode enlargement. Pathologic findings of scrub typhus have been characterized by vasculitis of the microvasculature in the involved organ resulting from a direct invasion by Orientia tsutsugamushi. In the present case, the chest radiograph demonstrated groundglass opacity but the predominance in the right lung field, suggested specific changes related to the presence of scrub typhus. Park et al (13) reported a case of scrub typhus with ARDSthat presented with diffuse aveolar damage in the proliferative stage without evidence of vasculitis on open lung biopsy. Chanet al (14) reported a case of scrub typhus with pneumonitis which was treated with corticosteroids and subsequently developed empyema. However, the indication for corticosteroids in patients might be controversial, as one case was reported with probable permeability pulmonary edema who was treated with corticosteroid and the lung field infiltrates were improved ( 1 5).
In summary, we reported an afebrile scrub typhus case that resulted in the serious complication ofARDS.Physicians should be aware that while the typical signs and symptomsmaybe absent, the early recognition and prompt treatment of scrub typhus reduces morbidity and mortality.
